G rowing trees in a pot-in-pot (PIP) production system creates several weed control challenges for the nursery manager. Potentially high weed populations within and between PIP rows and on adjacent and surrounding land can lead to increased weed pressure in the growing container. A fall weed control program for field or container nursery production conditions frequently includes a mixture of cultivation, hand pulling, and pre-and postemergence herbicide applications (Derr et al., 1997) . Previous weed control research has focused on the effi cacy of individual preemergence herbicides and combination products in container and/or field production during the growing season; however, limited research has been conducted on weed control in PIP nursery production (Fare et al., 1998; Sellmer et al., 2002) , or on the efficacy of fall applied preemergence herbicides. The following experiment was conducted to determine the efficacy of fall applied herbicides for managing weeds in a PIP production system.
The experiment was conducted at The Pennsylvania State University Landscape Management Research Center PIP nursery at University Park, Pa. The nursery consisted of 400 containerized trees arranged in four nursery blocks oriented northwest to southeast. Each nursery block included 100 trees arranged in five 110-ft-long (33.5-m) rows with each row containing 20 trees. Rows within blocks were 5.5 ft (1.68 m) apart and trees within rows were 5 ft (1.5 m) apart. All trees were grown in 2. ) at 3 ft (0.9 m) above the ground. Percent weed coverage and weed-count data were collected from within the containers and evaluated on 7 Dec. 2001 and differences among treatments were subjected to analysis of variance by general linear model procedures followed by Duncan's multiple range test for percent weed coverage and total weeds counted at P < 0.05 (SAS Institute, Cary, N.C.).
Twelve weeks after application, marestail (Hippuris vulgaris) (35% of the weed population), dandelion (Taraxacum officinale) (16%), field pennycress (Thlaspi arvense) (14%), persian speedwell (Veronica peregrina) (7%), and mouseear chickweed (Cerastium vulgatum) (6%) were the most common weeds present among treatments. Within the non-treated control plots twenty different weed Thirteen weed taxa were present in at least one of the rows treated with glyphosate only, including dandelion, annual sowthistle, hairy bittercress, shepherd's purse, annual bluegrass, persian speedwell, smooth crabgrass, common groundsel, yellow woodsorrel, mouseear chickweed, daisy fleabane, field pennycress, and marestail. Eleven weed taxa were present in at least one of the simazine treated rows, while only seven weed taxa were present in at least one of the isoxaben and flumioxazin treated rows. Dandelion, persian speedwell, smooth crabgrass, common groundsel, mouseear chickweed, field pennycress, and marestail were present in the isoxaben treated rows, while annual sowthistle, annual bluegrass, and daisy fl eabane were present in the flumioxazin treated rows, plus marestail, dandelion, mouseear chickweed, and field pennycress.
All herbicide treatments significantly reduced total weed presence within the growing containers compared to the nontreated control (Table 1) . Fare et al. (1998) reported similar results for overall preemergence weed control effectiveness on southern magnolia (Magnolia grandiflora) and Red Sunset red maple (Acer rubrum 'Franksred') for individual applications of simazine and isoxaben.
All herbicide treatments reduced the number of dandelion, annual sowthistle, shepherd's purse, common groundsel, mouseear chickweed, and marestail plants compared to the control. Glyphosate alone reduced weed numbers by over 60% compared to the control. Flumioxazin and isoxaben were more effective in controlling weeds compared to glyphosate only treatments, with 92% and 90% fewer weeds, respectively. Simazine was not significantly more effective than the Roundup Pro only treatment, and was the least effective among the preemergence herbicides applied. Flumioxazin is not presently labeled for woody ornamentals, but Wooten and Neal (2001) reported it safe on most container-grown woody ornamentals. No foliar injury was observed on the european hornbeam, turkish filbert, 'Aristocrat' callery pear, or pin oak trees receiving flumioxazin treatments at a rate of 0.75 lb/acre.
Fall applications of isoxaben or fl umioxazin in combination with glyphosate appeared safe and more effective in reducing weed activity in PIP nursery tree production than glyphosate only or simazine and glyphosate in combination. Flumioxazin is a promising new herbicide for use in PIP nursery tree production and provided the greatest weed reduction among the products used. 
